ABSTRACT. This research examines the impact of three coordination dimensions on health sector adaptation to climate change in the Vietnamese Mekong Delta: cross-scale, cross-sectoral, and cross-boundary. While tasks are divided up between government ministries and departments in Vietnam, there is little collaboration on issues that span mandates. Similarly, while water flows in the Vietnamese Mekong Delta take resource management and health concerns across provincial boundaries, formal mechanisms for interprovincial collaboration are lacking. While decentralization efforts have sought to devolve authority and decision making to lower levels, there is continued state-centered top-down policy making, and this limits collaborative coordination across scales. All three of these issues inhibit health sector adaptation to climate change in the Vietnamese Mekong Delta, and though these coordination issues are recognized by the Vietnamese government, to date there has been little success in addressing them. The authors hope to stimulate further debate and discussion of coordination problems, and conclude that despite some significant challenges, the South West Steering Committee could play a facilitating role coordinating climate change responses in health and other sectors across the Vietnamese Mekong Delta. As an analysis of governance, this research is applicable to other areas and sectors in Vietnam, as well as to other parts of South East Asia.
INTRODUCTION
As a result of climate change, precipitation patterns are already changing and impacting on freshwater availability (WHO 2015) , which has both direct and indirect impacts on human health (Costello et al. 2011) . As examples, changing precipitation patterns can directly impact the spread of infectious disease, and more intense rainfall combined with outdated storm-water drainage systems can lead to higher levels of vector-and waterborne diseases (e.g., USFS 2011, Rasul 2014) . Christopoulos et al. (2012:310) described the importance of different sectors collaborating to develop "tailor-made solutions" that "can provide local traction and address [both] socio-economic and environmental tensions." Across scales, the IPCC (2014a) noted that national government coordination of subnational adaptation efforts through mechanisms such as policies and legal frameworks as well as financial support and provision of information enhances planning and implementation of adaptation measures. Similarly limited governance coordination is observed to undermine adaptation efforts (Haines-Young and Potschin 2008; see also Cash et al. 2006) . Coordination between local government and higher levels of government can also assist with coordination between local administrative areas, reducing development and planning conflicts (Baker et al. 2012) . For Vietnam, cross-scale, cross-sectoral, and cross-boundary coordination issues are of particular importance because human health in developing countries is likely to be more severely impacted by climate change than in other parts of the world (Lesnikowski et al. 2013) , and climate change impacts in the Vietnamese Mekong Delta, for example, are expected to be particularly severe . This paper is written to stimulate debate about the importance of coordination between sectors, between provinces, and between scales to support health sector adaptation to climate change. The paper builds on theoretical contributions that argue the importance of coordination for adapting to climate change, and proposes a possible longer term solution to improve health sector adaptation in the Vietnamese Mekong Delta that addresses all three coordination dimensions. In this paper, adaptation to climate change, in human societies, means to either "exploit beneficial opportunities," or "moderate harm" that is brought about by a changing climate (IPCC 2014b:118) . Coordination refers to both the distribution of tasks among actors and collaborative action of two or more actors to achieve agreed goals. The former of these is referred to in this paper as functional cooperation, and the latter as collaborative cooperation. The three dimensions of coordination examined in this research are summarised in Table 1. Within Vietnam it is important to clarify the nature of coordination. Although Vietnamese government documents such as Vietnam's Intended Nationally Determined Contribution (INDC), for example, acknowledge the need for more effective coordination between ministries and localities, there is no clear description of what effective coordination means (e.g., GOV 2015a). Cross-scale Interactions between government mechanisms at different levels, for example between the national and provincial levels. (Cash et al. 2006 , Haines-Young and Potschin 2008 , IPCC 2014a ) Cross-boundary Interactions that occur between administratively and/or politically distinct places to deal with environmental issues such as climate change impacts. (Truong 2011 , Baker et al. 2012 , Nguyen 2012 Cross-sectoral Interactions between government sectors such as health and environment (USFS 2011 , Christopoulos et al. 2012 distinct boundaries that insulate them from external influences. In relation to governance, systems theory consists of factors such as feedback loops and communication and control mechanisms, as well as allowing for changes in governance paradigms: for example, moving from centrally controlled governments to governance through a variety of techniques and instruments (see Esmark 2011) . Resilience thinking is geared toward adaptability to continuously changing circumstances, rather than trying to achieve an ideal and static end state. In other words resilience is the "capacity to change in order to maintain the same identity" (Folke et al. 2010) . To date, responding to environmental changes and challenges in the Vietnamese Mekong Delta has been weighted toward infrastructure construction and other hard responses that lack this flexibility (Garschagen 2010, Garschagen and Kraas 2011) , whereas resilience approaches are suited to sustainably responding to a continuously changing climate. The combination of resilience thinking and systems theory in this research reflects changes currently taking place in Vietnamese governance as well as further changes that could better facilitate health sector adaptation to climate change.
LITERATURE REVIEW

Health and climate change
In the 2014 Intergovernmental Panel on Climate Change (IPCC) report, Smith et al. (2014) reported that human health will be sensitive to changes in temperature and precipitation, including through droughts, floods, and heatwaves made worse by climate change. In addition to resultant direct health effects, there will be indirect human health effects resulting from crop failures, changing patterns of disease, and population displacement, highlighting the cross-sectoral nature of climate change impacts. The difficulties in responding to these impacts is magnified where there is a lack of policy coordination across sectors (e.g., Huang et al. 2011) . For countries that have poor infrastructure, high levels of poverty and inequality, as well as significant public health challenges, health resources will be particularly strained by climate change impacts (e.g., Lesnikowski et al. 2013) , and the impacts of climate change are expected to further disadvantage poor and marginalized populations (e.g., Marmot 2007) . A further cross-sectoral impact is that health challenges also inhibit economic development because there are direct economic costs in treatment and indirect costs because ill workers are less productive (e.g., Smith et al. 2014; see also Gerdham and Ekam 2005 for links between environmental determinants, human health, and household-level economic outcomes).
The Mekong Delta is expected to be severely affected by climate change impacts , however vulnerability is a function both of physical impacts and the ability of affected populations to adapt (Yusuf and Francisco 2009 ). The population of the Vietnamese Mekong Delta is predominantly rurally based, with many people living in poverty and having low levels of education (e.g., McElwee 2010) . This makes the population of the delta highly vulnerable to the increasing frequency of typhoons and frequent flooding of low-lying coastal areas that are associated with climate change (as well as to the resultant increase in vector-, water-, and food-borne diseases; McElwee 2010; see also McMichael et al. 2003 and Gamble et al. 2016 for descriptions of cross-sectoral climate change impacts on human health). Increased hospitalizations for diarrhoeal diseases in the Vietnamese Mekong Delta are already associated with periods of high temperature, humidity, and peaks in rainfall (Phung et al. 2015) , and diseases related to frequent heat waves such as respiratory infections are also increasing in the region (Benedikter 2014) . Other regional analyses also highlight links between a warmer, more variable climate, and adverse health effects, which will impact the poor most significantly, particularly women and children (Mackay and Russell 2011) .
Adaptation across boundaries, scales, and sectors Adaptation can happen in a variety of ways and at a range of scales, and is often motivated by extreme events and increased climate variability rather than by long-term trends (Bierbaum et al. 2013 ). At the most local level, adaptations to climate change tend to be coping measures that cost little. More expensive longer term adaptation planning at the local level is less likely to occur autonomously without incentives from national governments or the private sector (Porter et al. 2014) , and, in the case of developing countries, international adaptation financing. This highlights the importance of cross-scale coordination, and there is recognition in the literature that good cross-scale governance links support climate change adaptation, with decisions required at global, national, regional, and local levels (e.g., Armitage 2008 , Termeer et al. 2010 . Termeer et al. (2010) argued that there are costs of coordinating across scales, but despite these costs, Cash et al. (2006) observed that recognizing issues at different scales enables easier identification of problems, and hence pathways to resolve them. The cross-scale processes involved in managing environment and health in the Vietnamese Mekong Delta make cross-scale governance an important concern (see Tai 2015 for arguments on the importance of cross-scale governance dynamics).
Vietnam has made commitments under the United Nations Framework Convention on Climate Change (UNFCCC; for examples see Table 2 ), and although communications to the Ecology and Society 22(3): 14 https://www.ecologyandsociety.org/vol22/iss3/art14/ UNFCCC are not directly implementable as policies, they link to the development of national policies, strategies, and plans. Nationally, Vietnam has a variety of overarching climate change policies such as the National Target Program to Respond to Climate Change (NTP-RCC), as well as sectoral plans that incorporate climate change considerations. Although national governments provide support such as policy frameworks, the subnational scale plays a fundamental role in ensuring adaptation actions are tailored to local circumstances (Snover et al. 2007 , UNDP 2007 . Similarly, Galarraga et al. (2009) argued that subnational organizations can make significant contributions because their greater awareness of local conditions combined with greater flexibility allow them to take decisive, targeted actions in response to climate change (see also Parkes et al. 2010) .
In line with these arguments, and under requirements of the NTP-RCC, each province in Vietnam has developed its own climate change adaptation action plan. Despite this, in the Vietnamese Mekong Delta, provincial adaptation plans do not pay adequate attention to cross-boundary cooperation, even where doing so could support longer term economic growth and sustainable development (Truong 2011 , Nguyen 2012 . Baker et al. (2012) noted the importance of coordination between local government areas in Queensland, Australia, to help prevent conflicts as adaptation policies are developed and implemented. In Vietnam, administrative boundaries between provinces combined with a lack of regional level databases, which would provide the scientific foundation for action as well as academic research, have constrained adaptation to climate change across the Vietnamese Mekong Delta (Nguyen 2012 .
One factor that continues to influence cross-scale governance dynamics in Vietnam is the decentralization program, which forms a part of Vietnam's Doi Moi reforms (United Cities and Local Governments 2009). The Doi Moi reforms were instituted by the Government of Vietnam, beginning in 1981, to transition from a centrally planned to a market-based economy (Irvin 1995) . The decentralization process was accelerated in the year 2000, when the Vietnamese National Assembly resolved to transfer responsibilities from central to local governments wherever possible (Fritzen 2006) . The World Bank (2015) reported that fiscal decentralization has been successful, but Vu (2012) observed that the decentralization reforms are not meeting government expectations, and described a top-down decentralization in Vietnam, with government functions devolved on the basis of tasks for which higher levels of government should not be responsible. In contrast, bottom-up decentralization requires higher level government to take responsibility for tasks or functions that lower levels are not equipped to fulfil. Vu (2012) argued further that Vietnam lacks some of the fundamental prerequisites for successful decentralization, such as transparency and accountability, resourcing of provinces, as well as uneven distribution of fiscal, political, and administrative decentralization. Christoplos et al. (2017) and Garschagen (2016) both noted the paradox of central government attempts to empower subnational levels while at the same time retaining tight overall policy control. Garschagen (2016) emphasized these tensions relative to national development and Christoplos et al. (2017) discussed the importance of local level participation and ownership over adaptation to climate change. Achieving local ownership could be difficult however, given Benedikter's (2016) observation of persistent rigidity of state planning and budgeting processes combined with top-down resource allocation. Similarly, Gainsborough et al. (2009) noted top-down, state-centered policy making, which is also evident through Hansson's (2003) description of the government's strained relationship with civil society. Likewise, Benedikter (2014) observed that large-scale operations in Vietnam tend to exclude local government agencies and communities. The central government's desire to retain tight control undermines cross-scale coordination efforts, including for health sector adaptation to climate change.
Further to the above observations, both Thayer (1995) and Fforde (2011) observed a lack of political change in Vietnam's decentralization. Compounding this systemic rigidity is MacLean's (2013) argument that bureaucratic self-interest has led to a "paper-based" reality in government documentation that does not reflect on-the-ground reality. Although the government is active in developing and adopting policies, differences between the paper reality and grassroots experiences of poor implementation and a lack of resources means that adopted policies often do not achieve intended outcomes. Because addressing climate change impacts involves cross-scale, crossboundary, and cross-sectoral issues, new policies are not enough. Vietnam will need to make structural and philosophical shifts to enable climate-related policies to achieve desired results.
One shift that could be made can be seen in Dannevig and Aall's (2015) argument that regional-scale governance can be an appropriate level to facilitate communication and coordination, particularly between local contextual knowledge and expert adaptation knowledge. Regional coordination in Vietnam, especially coordination of climate change in the Vietnamese Mekong Delta, remains academically underexplored. There is some research in Vietnamese academic journals but little information in international English language journals. There is broad agreement in the existing literature that coordination at the subnational regional level in the Vietnamese Mekong Delta is of high importance, particularly in the face of market pressures and the continuing international integration of Vietnam's economy, with the associated exchanges of culture, labor migration, and environmental challenges (Ho and Le 2012 , Nguyen 2012 . According to Nguyen (2012) the Vietnamese government has a legal framework that supports regional coordination including coordination regulations, coordinating groups, and management instruments such as plans and strategies. Tran et al. (2015) assessed climate change impacts and argued that actions focusing on the long term are urgently required, and that regional, inter-regional, and national level action and coordination are fundamental to sustainable development. Despite existing regulations and management instruments, Tran et al. (2015) identified the South West Steering Committee (SWSC) as the only regional governance mechanism in the delta. They proposed a specialized climate change coordination office be established under the authority of the SWSC, with funding from the central budget and international donors. This research furthers the work of Tran et al. (2015) by using the health sector as a case study to examine ways to improve collaborative cooperation across sectors, boundaries, and scales in the Vietnamese Mekong Delta. https://www.ecologyandsociety.org/vol22/iss3/art14/ 
METHODS AND LIMITATIONS
Using public health in the Vietnamese Mekong Delta as a focus area, this research examines the role that the three dimensions of coordination, outlined in Table 1 , can and do play in supporting climate change adaptation. Although Vietnam has been proactive in policy development, its poor record of policy implementation (e.g., Tran 2016 argued that lack of understanding of adaptation measures on the part of provincial environmental and agricultural officials undermines climate change policy implementation) means that policy analysis alone does not provide a clear picture of the coordination of health sector adaptation to climate change. For this reason, the research presented in this paper uses data from in-depth semistructured interviews to guide and add depth to the policy analysis and to help highlight areas where there is a https://www.ecologyandsociety.org/vol22/iss3/art14/ mismatch between on-the-ground reality and the paper-reality of policy frameworks. The analysis began with the coding of themes that emerged from the interviews. The policies were then examined in light of these themes.
To help mitigate any bias effects, the researchers interviewed officials from a variety of levels within government as well as from a variety of organizations working outside of government. To promote trust and encourage interviewees to openly share their insights, the researchers relied on personal introductions to meet interviewees. Beyond this, interviewees were advised that where they did not feel comfortable answering questions they were not obliged to answer, and were advised that all interviews would be treated as confidential and anonymous. Despite this, it was observed that junior staff within government agencies were more open than senior officials to discussion of problems and concerns that they saw. The researchers also interviewed recently retired directors of national-level government agencies, and these individuals were more willing to share their views and perspectives than currently employed senior officials. Officials at the provincial level and personnel from nongovernment and international organizations were generally quite open to discussion of both positive and negative aspects of climate change adaptation governance.
Interviews were conducted with environment and health ministry officials, as well as with personnel from nongovernment organizations (NGOs) and international organizations. The interviews were used to explore issues of adaptation coordination, in the context of Vietnam's adaptation policy framework, and particularly to get expert viewpoints on government policies. Fourteen interviews were conducted with officials in government offices, in both national and provincial positions across the health and environment ministries. In addition, 14 officials from nongovernment and international organizations were interviewed to further illuminate coordination issues relating to health and adaptation.
Interviews were conducted in English, and ranged from 24 to 81 minutes in length. An average interview length of 54 minutes was calculated by dividing the total number of interview minutes by the number of interviewees. Interview data was transcribed, and each transcript was read to identify themes. Data on themes common across interviews was collated manually. Collated data was then reviewed for subthemes and analyzed in the context of the policies, strategies, and plans that were reviewed. Each interviewee was ascribed a code that has been used in this paper to cite interviews. For example, data provided by interviewee number five is cited as (#05).
The policy review included relevant national and provincial level strategies and plans, as well as international agreements through processes such as the UNFCCC. The policies, strategies, and plans reviewed are presented in Table 2 .
The study had some limitations. Provincial and departmental climate change action plans are not publicly available, however the research team procured provincial action plans for 10 out of the 13 Mekong Delta provinces. Further research and analysis of departmental action plans would add depth to the knowledge of Vietnamese governance systems and their ability to deliver sustainable climate change adaptation actions, particularly in relation to cross-sectoral, cross-boundary, and cross-scale coordination.
Research methodologies do influence interpretation of data. In this case, the focus of systems theory on communication and control mechanisms and feedback loops and novel ways to alter these may have induced researchers to underplay obstacles and constraints associated with entrenched bureaucratic systems. Similarly, resilience thinking's focus on "changing to remain the same" could limit the ability of the researchers to see the extent to which bureaucratic systems can be resistant to change.
RESULTS
International communications and commitments
Vietnam has submitted two national communications to the UNFCCC (MONRE 2003 (MONRE , 2010 . In its section on climate change impacts and adaptations, Vietnam's second national communication to the UNFCCC has a five and a half page subsection dealing with impacts on human health, with three of these pages on adaptation measures, including detail of time horizons for adaptations (MONRE 2010) . Some adaptations are directly focused on the health sector, and the document also highlights links between health and other sectors such as water resources, the coastal zone, agriculture, and energy/transportation, thus highlighting the need for cross-sectoral coordination. Similarly, Vietnam's INDC highlights human health as a priority area in Vietnam's response to climate change. It also acknowledges that coordination between ministries and between localities is lacking in effectiveness (GOV 2015a). Despite the priority ascribed to the health sector in Vietnam's INDC and second national communication, the health ministry was not one of the 11 ministries cited as having contributed to Vietnam's Initial Biennial Updated Report to the UNFCCC (MONRE 2014), suggestive of the paper/reality divide.
National policies and strategies
The Vietnamese government has developed a number of national policies to support efforts to deal with climate change. In 2008 the NTP-RCC was published, followed by the National Climate Change Strategy (NCCS) in 2011 and the National Action Plan on Climate Change (NAP-CC) for the period -2020 (GOV 2008 The NTP-RCC provides the overarching framework for Vietnam's responses to climate change, setting out the directions for the development of both provincial level and sectoral adaptation action plans. It includes public health as a key area of concern and specifies that by 2015 "the mechanism for coordination among agencies responsible for climate change issues" will be perfected (GOV 2008, article III(4)(b)).
Interviewees agreed that health-related impacts of climate change are cause for concern, noting increasing instances of floods, droughts, and typhoons, and associated food security issues (e.g., #11, #20 
Regional level
Within the Vietnamese Mekong Delta, cross-boundary coordination was seen by interviewees as key because of the interconnected hydrology of the provinces (#01, #04). In line with this, in 2013 Vietnam developed the Mekong Delta Master Plan to coordinate and review sustainable development in the Vietnamese Mekong Delta. The plan notes that for "future development and adaptation of the Mekong Delta" there should ideally be a legal entity that is "cross-sectoral in nature and capacity" and that would review "sectoral, departmental, provincial etc. plans" (GOV and GOTN 2013:73) . The plan includes five references to human health. Subsequently, in 2014 the Vietnamese Government published the socioeconomic development plan for the Mekong Delta through 2020 (GOV 2014) . This plan notes the importance of developing a regionalscale public health system, and designates Can Tho City as the centre for public health in the delta. Despite this, the MoH was not one of the nine ministries assigned as implementation agencies for this plan. Under the central communist party, the SWSC was established to coordinate actions across the Vietnamese Mekong Delta, and the Mekong Delta Master Plan gives the SWSC a coordination and monitoring role, as well as stating that the committee will assist ministries and provinces to implement the plan (GOV and GOTN 2013 Szirmai 2005) , the only reference in the regulation that may relate to health is that the purpose includes to "improve livelihoods" and to "enhance the quality of life of local people" (GOV 2016, Article 2). The regulation gives MPI the lead role in coordinating socioeconomic development, however use of the term coordination appears to be limited to functional cooperation in pursuit of economic development. The pilot regulation gives the SWSC responsibility for collaborating with MPI on implementation of coordination activities and assisting with the final assessment and review of the pilot regulation. One possible reason for the choice of MPI over SWSC as lead is that Vietnam's budget laws of 2002 and 2015 exclude the regional level (GOV Ecology and Society 22(3): 14 https://www.ecologyandsociety.org/vol22/iss3/art14/ 2002, 2015b), which would make it difficult for the central government to delegate responsibility to a regional level governance mechanism such as the SWSC.
Provincial level
The Mekong Delta includes 13 of Vietnam's 63 provinces. Under the NTP-RCC and NCCS requirements, the 13 Mekong provinces have each developed a Provincial Action Plan to Respond to Climate Change (PAP-RCC). Ten of the 13 Mekong Delta provincial action plans were reviewed, as detailed in Table 2 . Of these 10, nine included health-related actions in their detailed list of projects. Of these, the number of health-related projects ranged from 2-15% of the total projects, with proposed expenditures ranging from 0.003% (Kien Giang) to 5.38% (Bac Lieu) of total proposed expenditure (Bac Lieu PPC 2012 , Kien Giang PPC 2013 . Five of the 10 provinces included some consideration of coordination. For example, the PAP-RCC of each of Dong Thap and Bac Lieu provinces acknowledged the necessity of working with neighboring provinces to effectively respond to climate change impacts. Despite this, the lists of proposed projects in their action plans are provincial-scale projects that do not link with projects in other provinces (Dong Thap PPC 2011 , Bac Lieu PPC 2012 . The Ben Tre and Tra Vinh plans also included consideration of delta-wide, i.e., cross-boundary, coordination for coastal management and ecological protection, and the Soc Trang and Dong Thap plans mentioned both coordination within the province and delta-wide coordination as prerequisites to successful climate change adaptation (Tra Vinh PPC 2010 , Ben Tre PPC 2011 , Dong Thap PPC 2011 , Soc Trang PPC 2011 . The Bac Lieu plan also mentioned cross-sectoral coordination for search and rescue, however one interviewee described a climate change project with a focus on water-borne diseases in the delta that did not have representation from the Department of Health (DoH) because the Department of Agriculture and Rural Development (DARD) plays the key role in fresh water provision (#23). Despite many of the provincial plans referring to coordination, it was an issue that concerned interviewees for four primary reasons: (i) funding for each province is isolated from other provinces, (ii) provinces do not have any authority to direct activities of other provinces, (iii) there are no formal mechanisms to support cross-boundary coordination between provinces, and (iv) coordination is generally viewed in Vietnam as the ability or authority to direct the activities of others (#01, #05, #15, #19, #28).
The systems thinking philosophy on which this research was based highlighted a number of existing control mechanisms that limit collaborative coordination. For example, NGO personnel observed that coordination in Vietnamese public administration is interpreted as direction and control. Similarly, one civil servant commented on the inability of provinces to coordinate because none had the authority to tell other provinces what to do, and within provinces "DONRE [Department of Natural Resources and Environment] planners have no leverage over the planning and investment decisions of other agencies" (Nguyen et al. 2015:27) . Indirect support for this view also came from comments of government personnel on the importance of mandates and division of roles, responsibilities, and authorities. As described, these divisions support functional cooperation but are less helpful in encouraging and supporting collaborative cooperation.
DISCUSSION
The purpose of this discussion section is twofold. First, it explores gaps in policy and policy implementation that were highlighted through our analysis of policies and interview data. Second, it builds on this exploration to suggest a possible solution to current gaps in collaborative cooperation for health sector adaptation to climate change in the Vietnamese Mekong Delta.
Coordinated governance processes are important for health sector adaptation to climate change in the Vietnamese Mekong Delta. For example, the provinces in the delta are connected to each other by the flow of the Mekong River and its various channels (#01, #05), and these flows can facilitate the spread of water-and vector-borne diseases. Expected changing rainfall patterns will influence rates of transmission and disease spreads. This highlights the linkages across both provinces and sectors as well as the links with climate change. In addition to the geographic and sectoral coordination mechanisms, national government policies, strategies, and financing can all impact on the health sector and its ability to prepare for climate change impacts. This discussion section focuses on these three dimensions of coordination and to do so draws on policy analysis and interview data results from a range of scales, geographies, and sectors. Existing collaborative coordination gaps and constraints are identified, and one possible longer term solution to these is presented to stimulate further debate about coordination for health sector adaptation to climate change.
Current coordination gaps and constraints
There is a lack of coordination built into Vietnam's national legal framework. For example, the law on issuing of legal documents does not include any provisions that describe coordinating relationships between relevant bodies, and Vietnam does not have a "central agency to monitor the performance of [...] agencies in their enactment of laws and ordinances" (Thach 2014:74) . Additionally, Thach (2014) noted that improved coordination between national assembly committees and government ministries in assessing future projects would improve the quality of laws and ordinances. Given the top-down approach to governance that is still dominant in Vietnam (Gainsborough et al. 2009 , Fforde 2011 , Benedikter 2016 , it is not surprising that lack of coordination at the level of the national assembly is mirrored at the ministry level. Further, central government efforts to retain tight policy control (Christoplos et al. 2017 ) inevitably lead to a strong degree of micromanagement. This micromanagement can be seen in the view expressed by both those working within government and outside of government that coordination in Vietnam is the ability or authority to direct the actions of others (e.g., #01, #05, #15). This focus on control and authority can be seen in Garschagen's (2015:613) observation that strategies to deal with floods in Can Tho City have not been developed because the cross-cutting nature of the problem means it "falls in between the compartmentalized responsibilities of the sectoral departments." The reliance on clear authority to act, combined with unclear coordination guidelines, increases the hurdles for improvements in all three coordination dimensions.
The Mekong Delta Master Plan highlights the need for an entity with cross-sectoral capabilities to oversee provincial and sectoral sustainable development plans (GOV and GOTN 2013) . The plan follows on from central government concerns about provincial https://www.ecologyandsociety.org/vol22/iss3/art14/ competition for economic development through foreign direct investment (FDI), which in the early 2000s led to over half of Vietnam's 63 provinces breaking central government investment policies in a "race to the bottom" (Vu et al. 2007:1) . Despite the development of the master plan the Vietnamese government does not have an existing regional presence (Nguyen 2012 , and so current regional governance mechanisms rely on steering committees, such as the SWSC, which is a communist party committee that does not have its own financial and human resources or decision-making authority in regard to regional linkages (Ho and Le 2012, Nguyen 2012) . The master plan addresses this by tasking the SWSC to collaborate with MPI for implementation, however this raises cross-scale coordination issues that are not considered in the plan.
Although both the international level agreements and the national policies and strategies reviewed highlighted public health as a priority adaptation area, there are a number of key factors that inhibit and constrain health sector adaptation across the Vietnamese Mekong Delta. These factors are most visible at the provincial level. It is reasonable for the MARD, and consequently the DARD, to have responsibility for rural water supply. However, a lack of involvement of the DoH and the MoH in rural water supply, even in relation to projects focused on water-borne diseases (#23), undermines Vietnam's ability to control these diseases, which have been identified as climate-sensitive because of the changing precipitation patterns that result from climate change. The lack of involvement of the health sector in areas that affect population health reflects the weakness of the health sector generally (#04, #11, #20). Higher prioritization and resourcing (financial, human, regulations, and systems) of the health sector in the delta would support climate change adaptation efforts, because healthier people are better equipped to deal with the shocks and changes that a changing climate will bring (e.g., Smyle 2014) . Water-borne disease control is both a cross-sectoral and a cross-boundary issue, because of the interconnected nature of the hydrology across the Vietnamese Mekong Delta (#01, #05), and because of links to other areas such as storm water management. Cross-sectoral coordination issues exist at the national level as well: collaborative coordination between Vietnam's health and environment ministries to develop the NEHAP would have avoided a ministerial rejection based on concerns about where responsibility for its development lay.
One possible solution to regional coordination for health sector adaptation Better coordination across boundaries, scales, and sectors is closely linked to resilience thinking and the ability to modify practices and behaviors as the climate changes. Processes of collaborative action between sectors would mean that, for example, the DoH would work with the DARD to address issues around water-borne diseases. Processes supporting crossboundary collaboration would result in projects in PAP-RCCs designed to synergize with those of neighboring provinces. The existing Mekong Delta Master Plan is in line with this thinking with its acknowledgement of a need for cross-sectoral and crossboundary coordination (GOV and GOTN 2013) . Despite this ideal, collaborative cooperation within the Vietnamese bureaucracy is difficult because of the importance placed on mandates, which promote functional cooperation (e.g., #01, #07, #15), and also because of its resistance to change (Benedikter 2016) . The use of resilience thinking in this context could support government officials from different departments to work together and develop strong understandings of each other's priorities and perspectives. This may appear to blur the individual ministerial mandates, but would not impact on the core of the government ministries or organizations involved. The manner in which mandates are described by interviewees is also suggestive of sectoral systems that are separate from external influence, and although systems thinking promotes the idea of boundaries, these should be chosen with care. A choice of system boundaries that is in closer alignment with natural systems and the lives of people living in the Mekong Delta would better support health sector adaptation to climate change. The health sector, and hence public health, would be likely to be a prime beneficiary of a well-designed and implemented coordination mechanism. Making changes to established bureaucratic mechanisms will require significant time and energy, particularly because of deviations between reality as seen in government documents and on-the-ground reality (MacLean 2013). For this reason it is important that these concerns are debated and discussed including among national leaders and decision makers, who have to balance many priorities, and may be motivated by factors such as the economic benefits of better cross-sectoral, cross-boundary, and cross-scale coordination. Tran et al. (2015) have discussed regional coordination issues, and suggested a specialized climate change coordination office under the SWSC to develop climate change policies specifically targeting the Vietnamese Mekong Delta. Interviewees also saw the SWSC as a possible solution to coordinating climate change responses (#01, #15, #28), because existing weak regional linkage mechanisms combined with fragmented institutions inhibit the cross-sectoral and cross-boundary collaboration that could support health sector adaptation to climate change. Despite this, the SWSC would face some serious challenges in doing this. First, there would likely be significant opposition to proposals for SWSC to take on a role coordinating adaptation activities across the Vietnamese Mekong Delta from existing ministries such as MONRE and MARD, both of which have a large stake in climate change activities and associated finance. Second, the government aims to maintain a clear separation between the government and the communist party, which could make it difficult for the SWSC, as a communist party committee, to gain support to fill an official governing role (#28). The third challenge links to control mechanisms, as considered in systems theory, because the SWSC does not have official authority over provincial authorities (#01), and in a context where coordination is viewed synonymously with the ability to direct control, this would be a likely obstacle. The use of systems theory and resilience thinking promotes optimism about overcoming these obstacles, however moving from a rigid hierarchical system to a system based on collaborative coordination would require a shift in organizational culture and philosophy within the bureaucracy, which could take years or decades to achieve (for example Gainsborough et al. 2009 argued that the dominating centralist government is very resistant to change). A final obstacle is that the regional level in Vietnam is excluded from the national budgetary laws. However, even with limited funding, there could still be scope for the SWSC to facilitate collaboratively designed and implemented adaptation activities because coordination does not necessarily require direct Ecology and Society 22(3): 14 https://www.ecologyandsociety.org/vol22/iss3/art14/ project implementation (e.g., Robinson and Gilfillan 2017 argued that supra-national regional organizations may serve their member states more effectively through support of national efforts including capacity development, rather than through direct project implementation.).
Despite these numerous challenges, the SWSC has advantages that would support a role facilitating regional collaborative cooperation, including for the health sector. The SWSC was established as a coordinating agency, and is assigned coordination tasks for both the master plan for the delta and the pilot regulation for socioeconomic development. Its mandate would support a facilitation role (#05), and it has already been involved in adaptation initiatives such as the running of a workshop on adaptation for vulnerable areas (TalkVietnam 2015) . Connections between the 13 Provincial People's Committees (PPCs) could be directly facilitated by the SWSC (#01), thereby supporting collaborative cooperation across the delta. This could also strengthen cross-sectoral collaboration because through the PPCs the SWSC has access to the provincial heads of line ministries. It could support cross-scale coordination because of its links downward into the PPCs and provincial line departments, as well as upward into the central government via the Deputy Prime Minister who is the head of the SWSC (Wyatt et al. 2012 ; also #01). As such, the SWSC could be a conduit for information to the national government on existing and likely future conditions as well as recommendations on ways to achieve cross-boundary and cross-sectoral cobenefits with adaptation activities (Asian Development Bank et al. 2016; also #01). As a regional organization with representation from across the delta it could balance the perspectives and interests of stakeholders from different places, scales, and sectors. This could be particularly beneficial for the health sector because, despite established links between human health and economic development (e.g., Gerdtham and Ekman 2005, Smith et al. 2014) , the health sector in Vietnam has not been prioritized to the same extent as other sectors (#04). A solution such as this would be in line with resilience thinking and systems theory because it is a novel approach that would require significant changes to the way governance is acted out in Vietnam without altering the core aspects of the communist state.
Despite the advantages that the SWSC could bring to a role facilitating collaborative coordination across sectors, provinces, and scales to aid climate change adaptation, including for the health sector, the challenges are substantial and it is unlikely that the SWSC would be called upon in this way in the near future. The authors of this paper acknowledge this, and make the recommendation as a way of stimulating debate and discussion about governance coordination issues in the Vietnamese Mekong Delta, and particularly to recommend that the debate is not confined to modifications that remain within existing norms and procedures.
CONCLUSION
The purpose of this paper was to examine coordination of climate change adaptation in the health sector in the Vietnamese Mekong Delta. It makes three primary contributions to the academic literature on health sector adaptation. First, it highlights the difference between existing functional cooperation between Vietnamese government sectors, and the collaborative cooperation that would more effectively support adaptation to climate change. Second, this paper adds to the scant literature on coordination of climate change adaptation in Vietnam, and is the first research into coordination to support adaptation in Vietnam's health sector. The weakness of the health sector in Vietnam highlights the imbalances that result from poor crossboundary, cross-sectoral, and cross-scale collaborative cooperation in the Vietnamese Mekong Delta. Increasing the level of understanding of, and commitment to, collaborative cooperation will be required to improve adaptation outcomes in the health sector. The third contribution of this research is to propose the SWSC as a suitable entity to facilitate collaborative cooperation for climate change adaptation in the Vietnamese Mekong Delta, including for the health sector. This proposed solution challenges current views on the role of this communist party committee, especially because the SWSC does not have authority delegated to it through decentralization mechanisms or parliamentary processes. In order for the SWSC to fill this role it would need to source funding either through the national government or international donors, or to make use of diplomatic and persuasive means to facilitate collaborative cooperation between provinces and sectors. This second option could be a significant challenge in the Vietnamese context, where coordination is viewed synonymously with authority to direct the actions of others.
This research has focused on health sector adaptation in the Vietnamese Mekong Delta, however the results will be useful for other sectors in Vietnam, such as the economic sector, which have faced interprovincial issues such as the race to the bottom. And because of Vietnam's lead on adaptation policy development in South East Asia, the research results should be of interest across the region.
Responses to this article can be read online at: http://www.ecologyandsociety.org/issues/responses. php/9235
